People living with HIV/AIDS (PLWHA) in China experience significant psychological distress, due to high rates of stigma and low availability of mental health resources. Recently diagnosed Chinese PLWHA who are men who have sex with men (MSM) are particularly vulnerable to distress, facing both HIV and sexual orientation stigma. Reducing distress and enhancing psychological resilience is critical in promoting wellbeing. However, no research to date has examined evidence-based interventions to reduce psychological symptoms and improve resilience in this population. Based on qualitative research on their mental health needs, we developed a culturally tailored, brief 3-session CBT skills-based intervention for integration into primary care ]. The intervention includes cognitive restructuring to address depressive thought patterns, behavioral activation to decrease isolation, and paced breathing to reduce anxiety. We conducted a pilot Type 1 hybrid effectiveness-implementation trial assessing pre-post mental health outcomes as well as feasibility, acceptability, and appropriateness information. Ten recently diagnosed MSM completed the research protocol of three individual weekly sessions. Paired-samples t tests demonstrated significant reduction in HIV-related distress, depression, problems with adjustment, as well as improvements in resilience, and perceived social support. Participants and community advisory board members found the intervention highly acceptable, appropriate, and feasible. Preliminary data from the first known study examining a psychological intervention with evidence-based components for recently diagnosed Chinese MSM suggests that this brief intervention may be useful for reducing distress and promoting resilience.
Introduction
People living with HIV/AIDS (PLWHA) in China experience significant mental health distress, in part due to high rates of stigma and low availability of mental health resources . HIV stigma is prevalent; for example, a 2008 survey of HIV attitudes in over 6000 urban residents found that 48% of respondents would not eat with someone who had HIV and 30% thought children with HIV should not be allowed to attend the same schools as children without HIV (China AIDS Media Partnership, 2008) .
While the overall prevalence of HIV in China is stabilizing (UNAIDS, 2015) , rates of HIV among men who have sex with men (MSM) in China are increasing (Choi et al., 2003) . A study published in 2007 that assessed MSM independently in the three years prior found that HIV prevalence was 0.4% in 2004, 4.6% in 2005, and 5 .8% in 2006, indicating rising prevalence of HIV among MSM (Ma et al., 2007) . Governmental reports indicate that from 2005 to 2015, the HIV prevalence among men who have sex with men increased from about 1.5% to about 8.5% in 2015 (UNAIDS, 2015) . Of the new cases diagnosed each year, MSM transmission increased from accounting for 2.5% in 2006 to 25.8% in 2014 25.8% in (UNAIDS, 2015 . Data reported in 2009 indicated that MSM made up 11.1% of all HIV/AIDS cases in China (Wong et al., 2009) .
In addition to HIV stigma, MSM in China face intense sexual orientation related stigma (Feng, Wu, & Detels, 2010; Li et al., 2012) . In a survey of self-identified gays and lesbians (N = 1000; HIV status not assessed), 40.5% reported having at least one suicide attempt in their lifetime (Zhang & Chu, 2005) . Due to discrimination, MSM in China remain a largely hidden population. In a qualitative study with 46 MSM, participants detailed a primary stressor as pressure from families due to strong Chinese traditions to marry and have children (Feng et al., 2010) . The emphasis on the Confucian custom of filial piety has been further intensified in the current social climate under the one-child policy, where many MSM are their parents' only hope for grandchildren. As a result, many MSM marry women to have children, leading to increased negative emotion such as shame and anxiety due to secrecy (Choi, Gibson, Han, & Guo, 2004) . Some sources suggest that 80% of gay men in China are married to women (Kaufman & Jing, 2002) . For MSM who are HIV-positive, this practice can lead to increased transmission risk, as they simultaneously have sex with men as well as unprotected sex with their wives (who are often unaware of either their HIV or MSM status; Qian, Vermund, & Wang, 2005) .
Only one peer-reviewed published study of mental health focused on HIV-positive MSM in China was located, which reported descriptive data of 47.8% of MSM on ART were smokers in the last year (Xu et al., 2014 in Chinese, as cited in Niu, Luo, Liu, Silenzio, & Xiao, 2016 .
While mental health needs are high, psychological resources are few. An epidemiological survey of N = 63,004 estimated that 91.8% of individuals with a diagnosis of any mental disorder never seek help; of those with psychotic disorders, 27.6% never sought help (Phillips et al., 2009) . The gap in access to care results from a combination of cultural attitudes towards mental illness, specifically the high rate of stigma present juxtaposed against the low availability of supply of resources.
The majority of mental health professionals in China are psychiatrists or psychiatric nurses; there are few clinical psychologists, social workers, or otherwise licensed mental health professionals. In 2004, there were 16,103 licensed psychiatrists and psychiatric registrars, effectively 1.24 per population of 100,000, and 24,793 licensed psychiatric nurses, equating to 1.01 per 100,000 (WHO, 2005) . Mental health resources are limited in China compared to the global average mental health workforce of 4.15 psychiatrists and 12.97 psychiatric nurses per 100,000 (and certainly the US rate of 55.6 psychiatrists per 100,000; US Bureau of Labor Statistics, 2010).
Not surprisingly, intervention studies in China focusing on behavioral strategies to improve the mental health of MSM and promote could not be found. Given the disparity between need among PLWHA, especially those who are MSM, and the availability of treatment, research is necessary on psychosocial interventions to address this gap.
The Psychology Toolbox, a brief cognitive-behavioral skills based intervention was previously designed to reduce distress and promote adaptive coping and resilience for individuals recently diagnosed with HIV and to be implemented in a primary care setting (see Yang et al., 2018) . Adaptive coping refers to adopting active strategies to manage stress, such as reappraising problems and regulating emotions (Thompson et al., 2010) . Use of adaptive coping facilitates development of resilience, defined as "attaining desirable social and emotional adjustment", in the face of HIV (Betancourt, Meyers-Ohki, Charrow, & Hansen, 2013; Luthar, 1993) . The Psychology Toolbox teaches three skills, one in each session, to promote adaptive coping. First, cognitive restructuring is taught through the use of an automatic thought record in order to promote realistic reappraisal of situations, which can decrease arousal and facilitate problem solving. Second, participants are taught to examine behavioral trigger response avoidance patterns in their lives order to engage in alternative coping (TRAP/TRAC), for behavioral activation, which reduces depression. Finally, paced breathing that increases vagal tone to increase parasympathetic nervous system activation relative to sympathetic nervous system activation is taught as in-the-moment anxiety reduction skill to improve emotion regulation. In this study, a pilot trial is conducted to test this intervention with recently HIV diagnosed MSM, a population that is particularly at risk for psychological distress.
This pilot study employs Curran, Bauer, Mittman, Pyne, and Stetler's (2012) framework for a Type 1 hybrid effectiveness-implementation trial that combines a priori, testing effects of an intervention on outcomes of interest while simultaneously collecting data on implementation of the intervention. Specifically, mental health outcomes of distress, depression, adjustment, coping, and social support are assessed as well as implementation outcomes of acceptability, feasibility, and appropriateness. Acceptability, assessed at the individual consumer/patient level refers to satisfaction with the intervention; feasibility, assessed at the individual provider/stakeholder level refers to suitability or practicability of the intervention; and appropriateness, assessed at the individual consumer and provider level refers to perceived fit, relevance, and suitability (Proctor et al., 2011) . This Type 1 hybrid trial design allows for more rapid translational gains as well as the gathering of useful information to assist in uptake of the intervention for future research (Curran et al., 2012) . Implementation outcomes are examined with a mixed methods design with simultaneous goals of convergence to examine if participants provide similar answers qualitatively and quantitatively as well as complementarity to examine related questions of evaluation of outcomes and process (Aarons, Fettes, Sommerfeld, & Palinkas, 2012; Powell et al., 2012) . Intervention participants will provide qualitative and quantitative data for convergence and complementarity, and Community Advisory Board members will provide qualitative data for complementarity in order to better understand and overcome barriers to implementation.
Methods

Procedures
Data were collected from June to August 2015 at Shanghai Public Health Clinical Center (SPHCC), a premier infectious disease treatment center. Institutional Review Boards at University of Washington and SPHCC approved all study procedures. Eligibility criteria were a) male; b) diagnosed with HIV within the last 12 months; c) acquired HIV via having sex with men; d) at least 18 years of age; e) receiving care at SPHCC; f) willing and capable of attending intervention sessions at SPHCC. An advertisement for the research study with contact information for research staff was posted in the waiting room. Healthcare providers at SPHCC also provided referrals and interested individuals were referred to research staff. After the study was explained, written informed consent was obtained from those willing to participate, and the first meeting began immediately or was scheduled for a more convenient date. The two subsequent sessions (3 in total) were each scheduled for approximately a week apart, coinciding with participants' primary care visits whenever possible. Ten participants completed the study protocol.
The intervention was delivered by the first author, a sixth year doctoral candidate in clinical psychology who is fluent in Mandarin and a developer of the Psychology Toolbox intervention (Yang et al., 2018) . All sessions were audio recorded with participants' permission in order for fidelity checks to be performed to ensure that session contents were delivered. After sessions were complete, two research assistants listened to recordings independently to ensure that the critical skill in each session was taught, that homework was assigned, and homework was reviewed in sessions two and three.
At baseline and immediately post intervention (4 weeks), participants filled out an approximately 1 hour-long paper-and-pencil assessment survey with a separate research staff assessor. At the end of the last intervention session, the interventionist administered a semi-structured exit interview that lasted between 15-30 minutes. Participants were reimbursed RMB 150 (∼ USD 25) for each study session, which is typical for participation at SPHCC and not considered coercive. One day prior to each intervention session, a reminder text message was sent to participants.
Measures
Participants responded to standard socio-demographic questions of age, sex, education, employment, income, marital status, and sex of sexual partner. Research staff took detailed notes on participants' adherence to appointment times, what portion of the session they were present for, and whether they completed homework. Intervention outcomes of mental health, and post-intervention assessment of acceptability, appropriateness, and feasibility are described below. Measure reliability is reported in Table 1 .
Outcome measures
Patient health questionnaire (PHQ-9) The PHQ-9 is a brief measure of depression severity for use in primary care settings (Kroenke, Spitzer, & Williams, 2001) ; the Chinese version has been validated as well (Yeung et al., 2008) .
Brief adjustment scale (BASE -6)
The BASE-6 (Peterson et al., under review) is a measure of problems in general psychological adjustment that assesses emotion distress (depression, anxiety, and anger) and related interference (impact on self-esteem, personal relationships, and occupational functioning). This measure was translated and back translated (Brislin, 1970; WHO, 2015) for use in this study.
HIV distress and coping questionnaire This questionnaire was developed for this study to assess frequency and intensity of HIV-related distress as well as coping skills to deal with the HIV distress. Higher scores on the distress subscale indicate more distress, whereas higher scores on the coping subscale correspond with more ability to cope. Medical outcomes studysocial support scale The Chinese adaptation (Yu, Lee, & Woo, 2004) of the Medical Outcomes Study -Social Support Scale (Sherbourne & Stewart, 1991) is a psychometrically validated measure of perceived social support for patients living with chronic illness, and has been previously used with HIV-positive patients in China (e.g., Yang et al., 2015; Yu et al., 2015) .
Implementation measures
As this was a pilot Type I Trial (Curran et al., 2012) designed to assess preliminary efficacy as well as feasibility, acceptability, and appropriateness of implementing the intervention in a primary care setting, we also qualitatively and quantitatively asked participants for their perspectives on the intervention. All implementation measures were translated and back-translated (WHO, 2015) for this study as they have not been previously used in Chinese. A Community Advisory Board of nurses, physicians, a caseworker, a hospital administrator, and Red Ribbon Society (an HIV/AIDS non-governmental organization) peer leaders who were on site at the primary care ward (e.g., in the waiting room, seeing and referring patients to the study) was consulted for expert opinions on the feasibility and appropriateness of the intervention. These members were chosen as they represent stakeholders invested in the research population, who will also influence potential future implementation efforts (Berg, 2004) .
Client satisfaction questionnaire (CSQ-18)
The CSQ is a global measure assessing satisfaction or acceptability with services received, and is well suited for adaptation to refer to the particular intervention of interest (Attkisson & Zwick, 1982) .
Acceptability, feasibility and appropriateness scale (AFAS)
The AFAS (Gopalan, 2016; Lyon, 2012) assesses intervention, program, or training acceptability, feasibility, and appropriateness.
Acceptability of intervention measure (AIM)
The AIM is 13-item measure of acceptability of interventions (Henninger, 2010) , in which the name of the intervention, "Psychology Toolbox", and "individuals recently diagnosed with HIV" as the target population were supplanted.
Treatment acceptability questionnaire (TAQ)
The first item of the Treatment Acceptability Questionnaire (Hunsley, 1992) was used as an overall acceptability rating, "Overall, how acceptable do you find the intervention to be" on a scale of 1 (Very Unacceptable) to 7 (Very Acceptable).
Qualitative exit interview questions
A semi-structured qualitative exit interview was designed to assess familiarity with intervention concepts, skills/ knowledge acquisition, and perspectives on the intervention. Open-ended questions for knowledge checks included "In your own words, what was the intervention about?" Each skill was covered independently where participants were asked to explain their understanding of the skill, how to use it, and what circumstances they would use it under. Participants were also queried about likes and dislikes, recommended changes, and opinions about content and process (location, frequency, duration of sessions).
Analytic procedures
Descriptive statistics were conducted to summarize characteristics at baseline. Paired samples t tests were conducted to assess differences on each measure of mental health, distress, and coping before and after the intervention. Cohen's d z effect sizes for one-sample dependent t test measurements were calculated (Lakens, 2013) . Qualitative interviews were transcribed and examined using thematic analysis (Braun & Clarke, 2006) as used in previous qualitative implementation research (Dittmann & Jensen, 2014; Murray et al., 2014) . Transcriptions were kept in Chinese for analysis and coding to preserve participants' wording; representative quotes were translated into English for use in this manuscript. The lead author and three research assistants who are Chinese-English bilinguals analyzed the data. Transcripts were reviewed thoroughly via listening to the interview recordings, taking notes on data transcripts, and reviewing notes of key points taken by the facilitator during interviews to establish familiarity. Themes relevant to implementation were then summarized.
Results
Participants
Due to the small sample size (N = 10), median demographics are reported. The median number of days since diagnosis was 66 days (just over 2 months), the median age of participants is 26.5 years (SD = 8.0). The sample was overall highly educated, with 70% having graduated from professional/vocational training school, college, or graduate school. No one in the sample was unemployed. Eighty percent of the sample reported that no one in their household knew of their HIV-positive status. Seventy percent of the sample earned over 4000 RMB per month, which is comparable to the national average (Ministry of Human Resources and Social Security, 2015) .
All participants completed 100% of the study sessions, showing up to all appointments and remaining for the duration of all study content; each participant also attempted the homework for each session, suggesting adherence to the intervention. Furthermore, during the knowledge check portion of the semi-structured exit interview, all participants reported accurate responses to the function of the intervention, and were able to summarize the three skills.
Psychological outcomes
Paired samples t tests were conducted to compare nine mental health indicators at baseline and post intervention (See Table 2 ). Participants reported significant reductions in PHQ-9 depression symptoms, t(9) = −2.62, p < .05 and BASE-7 problems in adjustment, t (9) = −2.40, p < .05. Participants also reported significant improvements in HIV coping skills, t(9) = 5.16, p < .001; total social support, t(9) = 3.31, p < .01; emotional/informational support, t(9) = 2.47, p < .05; affectionate support, t(9) = 2.9, p < .05; tangible support, t(9) = 2.29, p < .05; and positive social interaction, t(9) = 3.55, p < .01. Effect sizes for every comparison ranged from medium (0.5) to large (0.8) effects (Cohen, 1988) . Detailed results are provided in Table 2 . Individual trajectories of change on each outcome are plotted in Figure 1 .
Feasibility and acceptability
Quantitative
The mean Client Satisfaction Questionnaire score was 66.5 (SD = 6.55) out of a possible maximum 76. On 4point Likert-type items, the average rating for each item was 3.51, which corresponds to anchors between Somewhat/Generally and Very/Extremely Satisfied. On 6-point Likert-type items, the average rating for each item was 5.23, which corresponds to anchors between Agree and Strongly Agree to liking and being satisfied with the intervention.
The mean acceptability, feasibility, and appropriateness score as measured by the AFAS was 44.3 (SD = 3.2) out of a possible maximum of 50, indicating an average rating for each item of 4.4 out of 5, landing between verbal anchors of 3-Moderately (3) and 5-Extremely acceptable, feasible, and appropriate.
The mean Acceptability of Intervention score was 62.9 (SD = 6.28) out of a possible 72, indicating an average rating for each item of 5.24, between Agree and Strongly Agree for acceptability.
The mean score on the Treatment Acceptability Questionnaire single item was 6.20 (SD = .63) out of a possible 7 (Very Acceptable) for the intervention overall.
Qualitative
Participant responses fell into broad themes of 1) positive responses to the Psychology Toolbox intervention; 2) perceived changes as a result of the intervention; and 3) suggestions for future implementation.
Theme 1: positive responses to the psychology toolbox intervention All participants reported that they found the intervention helpful and that they learned useful skills as a result of it.
I learned a lot of new thingsthese skills allow me not to be as agitated as I was before when I face new problems; I have not completely acquired them fluently but I will use them in the future … It was so helpful that I recommended it to my boyfriend. Participants had varying ideas about the process of the intervention, articulating that the intervention was "too short" (Male, 32 years old), and "if it could go on for longer, that would be helpful" (Male, 21 years old). Some thought that the hospital location was ideal "It is convenient for me at the hospital because I have to come here anyway" (Male, 49 years old), whereas others preferred elsewhere "Every time I come to the hospital I get stressed out. Maybe if we could do it outside somewhere else" (Male, 32 years old). The Community Advisory Board (CAB) consulted regarding implementation of the intervention echoed participants' positive responses to the intervention, in particular that topics were useful and timing was opportune. CAB members highlighted several difficulties: that implementation would require staff who are already engaged in a full-time case load (whether nursing, physicians, the case worker) and would need to be taking on additional responsibilities to deliver an intervention. For a sustainable future model, the CAB highlighted the importance of either finding additional staff or re-distribution of responsibility for particular nurses/case workers to fulfill this role.
Discussion
This is the first known study examining a behavioral intervention to reduce HIV-related distress and improve coping and resilience among recently diagnosed MSM in China. The pilot trial yielded promising results. Although the sample size was small and not powered for efficacy, differences were detected in hypothesized directions for depression, adjustment problems, coping skills, total social support, tangible support, affectionate support, emotional/informational support, and positive social interaction due to large effect sizes.
As previous studies have been conducted employing mixed methods to examine implementation (e.g., Palinkas et al., 2011) , upon completion of the intervention and post-intervention assessment, participants filled out additional measures of treatment acceptability, appropriateness, and feasibility. Qualitative exit interviews were also conducted with participants to understand their perspectives on the implementation of the intervention. Overall, participants responded positively to the intervention both qualitatively and quantitatively, indicating that it was helpful, acceptable, and appropriate.
There are several limitations to this study. Due to limited resources, a preliminary study was conducted without a control sample, therefore analyzed differences between pre and post intervention. Future research may take advantage of experimental design including a control sample receiving treatment as usual to ensure that differences do not arise simply due to assessment. Another limitation is that the sample size was small and a convenience sample, suggesting that generalizability may be limited. Therefore, while improvements in mental health were consistently observed across all 10 participants, further exploration with a larger and more representative sample is warranted. It is likely qualitative interviews on implementation did not reach data saturation due to small sample size. Additionally, follow-up data were not collected from participants in the pilot trial. Longer term follow up post intervention may be warranted in future research to examine whether participants' improvements are sustained.
Despite these limitations, this pilot trial shows promising results for the Psychology Toolbox intervention. Future implementation and dissemination research is warranted to explore factors of scaling the intervention up and training local interventionists to deliver the intervention. In addition, due to resource constraints, this pilot trial was focused on MSM due to their increased risk for psychological distress. Although preliminarily tested in MSM, it may be helpful for other recently HIV-diagnosed individuals, including men who have sex with women, or women. The constructs primarily targeted distress such as worry, fear, sadness, and isolation common to receiving an HIV diagnosis, therefore may be broadly applied to recently diagnosed individuals with a range of demographics. Future research may explore efficacy and effectiveness in a larger sample of recently diagnosed PLWHA.
